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vices	 for	 shaping	 intention	 of	 preserving	 forests,	 particularly	 non‐provisioning	
services;	(b)	contact	with	forest	has	an	indirect	effect	on	intention,	by	positively	
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1  | INTRODUC TION
Over	 the	 last	 decades,	 the	 framing	 of	 conservation	 science	 has	
changed,	reflecting	mainly	the	way	human–nature	relationships	are	
viewed.	Conservation	thinking	shifted	from	focusing	on	species	to	
targeting	 the	 integrated	management	of	 ecosystems,	 and	 from	an	
emphasis	 on	 an	one‐way	 relationship	 of	 nature	 for	 people	 to	 rec‐
ognizing	 the	 dynamic,	 two‐way	 relationships	 between	 people	 and	
nature	(Mace,	2014).	Simultaneously,	there	has	been	a	growing	rec‐
ognition	that	conservation	is	a	social	phenomenon,	as	conservation	
initiatives	 depend	 upon	 our	 choices	 and	 behaviour	 (Mascia	 et	 al.,	
2003).	Hence,	integrating	natural	and	social	sciences	has	been	con‐
sidered	crucial	not	only	to	advance	our	knowledge	on	the	feedbacks	
between	 ecosystems	 and	 society	 (Milner‐Gulland,	 2012),	 but	 also	
for	achieving	more	legitimate,	salient,	robust	and	effective	conser‐
vation	(Bennett	et	al.,	2017).	Across	the	disciplines	within	the	social	




Edwards‐Jones,	&	 Jones,	 2010;	 St	 John,	 Keane,	&	Milner‐Gulland,	
2013).
Using	psychological	frameworks	to	understand	the	relationships	








2014)	 and	 ecosystem	 service	 provision,	 not	 only	 locally	 (e.g.	 pest	
control;	Librán‐Embid,	De	Coster,	&	Metzger,	2017),	but	also	glob‐
ally	 (e.g.	 climate	 regulation;	Canadell	&	Raupach,	2008).	However,	











tangling	 the	 drivers	 of	 landowners’	 intention	 of	 preserving	 forest	
remnants	in	these	consolidated	areas	is	critical	to	identifying	ways	
to	 foster	 their	 support	 to	 conservation	 (e.g.	 de	 Snoo	 et	 al.,	 2013)	
as	well	as	their	engagement	in	environmental	governance	arrange‐
ments	(Armitage,	Loë,	&	Plummer,	2012).
In	 this	 regard,	a	growing	body	of	evidence	suggests	 that	a	key	
driver	 of	 pro‐environmental	 behaviour	 and	 support	 towards	 con‐
servation	are	nature	experiences,	which	in	turn,	strongly	depend	on	
the	environmental	or	ecological	context	people	live	in.	However,	this	




either	 the	 contact	with	 natural	 settings	 (e.g.	 frequency	 and	 dura‐
tion	of	visits;	Shanahan	et	al.,	2017),	specific	nature‐based	activities	
(e.g.	picking	plants	and	hiking;	Wells	&	Lekies,	2006),	or	experiences	
of	 nature,	 which	 also	 encompass	 changes	 as	 to	 how	 people	 feel	
(Clayton	et	al.,	2017).
Within	 this	 varied	 literature,	 many	 studies	 have	 shown	 that	
nature	experiences	increase	conservation	support.	Most	of	them	
were	carried	out	 in	urban	areas	of	developed	countries	 (but	 see	
Rosa	&	Collado,	2019),	and	measured	experiences	mainly	as	 fre‐
quency	 of	 visits	 to	 greenspaces	 and/or	 nature‐based	 activities	




2017),	 willingness	 (e.g.	 to	 conserve	 animal	 biodiversity;	 Soga,	
Gaston,	 Yamaura,	 Kurisu,	 &	Hanaki,	 2016)	 and	 pro‐environmen‐
tal	 behaviours	 (e.g.	 contributing	 to	 conservation	NGOs;	Zaradic,	
Pergams,	&	Kareiva,	2009)	–	 in	general,	available	studies	are	not	
directly	 based	 on	 behavioural	 psychological	 frameworks.	 In	 ad‐







pend	 upon	 the	 context	 people	 live	 in.	 For	 instance,	 compared	 to	





K E Y W O R D S
benefits	from	nature,	environmental	psychology,	extinction	of	experience,	socioecological	
systems,	theory	of	planned	behaviour,	tropical	forest
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Similarly,	 in	 urban	 areas	 of	 developed	 countries,	 the	 amount	 of	
greenspace	increases	visitation	frequency	(Lin,	Fuller,	Bush,	Gaston,	
&	Shanahan,	2014)	and	duration	(Shanahan	et	al.,	2017;	Soga	et	al.,	





vary	 between	 rural	 and	urban	 residents.	However,	 not	 only	 these	
studies	 are	 concentrated	 in	 developed	 countries	 (Lapointe	 et	 al.,	
2019),	but	also	they	focus	mainly	on	urban	settings	or	urban–rural	
contrasts	(but	see	Dorresteijn	et	al.,	2017).
The	 links	between	 the	context	people	 live	 in	and	nature	experi‐
ences,	 and	 between	 nature	 experiences	 and	 pro‐environmental	 be‐
haviour	and	conservation	support,	have	led	to	awareness	about	what	
some	 have	 called	 the	 extinction	 of	 experiences	 with	 nature	 (Pyle,	



















Here,	we	 intend	 to	 contribute	 to	 filling	 the	 gaps	 concerning	 the	
relevance	of	 deforestation	 to	 alter	 nature	 experiences,	 and	 the	 role	
of	 these	experiences	 in	shaping	conservation	support,	 in	 rural	areas	
of	 the	 tropics.	We	 do	 so	 by	 considering	 both	 contact	 with	 forests	
and	 experiences	 of	 forests	 –	 conceptualized	 as	 received	 ecosystem	
services	 and	 disservices,	 and	 by	 developing	 a	 model	 based	 on	 the	
Reasoned	 Action	 Approach	 from	 Social	 Psychology	 (RAA;	 Fishbein	
&	Ajzen,	2010)	(Figure	1).	We	focus	on	a	consolidated	rural	region	of	
the	Brazilian	Atlantic	Forest,	a	threatened	biodiversity	hotspot	(Myers,	
Mittermeier,	 Mittermeier,	 da	 Fonseca,	 &	 Kent,	 2000),	 where	 the	
long	history	of	disturbance	has	drastically	reduced	forest	cover	(Joly,	
Metzger,	&	Tabarelli,	2014;	Ribeiro,	Metzger,	Martensen,	Ponzoni,	&	

















experience	 forests,	 can	 be	 conceptualized	 as	 background	 factors,	
affecting	people's	intention	to	preserve	forest	remnants	within	their	
properties	(Figure	1).




F I G U R E  1  Representation	of	the	conceptual	model	we	tested	using	Piecewise	Structural	Equation	Modelling,	indicating	the	variables	and	
pathways	through	which	the	ecological	context	people	live	in	influences	beliefs,	attitude	and	intention	of	preserving	forest	remnants	within	
private	properties.	Arrows	–	causal	links	between	variables.	+,	−	postulated	positive	and	negative	effects




that	 these	 aspects	of	 forest	 ecosystem	–	proximity,	 size,	 integrity	
and	functioning	–	influence	the	opportunities	to	have	contact	with	
and	 to	 experience	 forests	 (Figure	 1).	 Specifically,	 we	 expect	 that	
forest	 cover	 increases:	 (a)	 direct	 contact	 people	 have	 with	 forest	
(visits	to	forest)	by	increasing	proximity	to	forests,	(b)	frequency	of	
receiving	ecosystem	services	by	increasing	service	provision	and	(c)	
frequency	of	 receiving	 certain	 types	 of	 disservices,	 such	 as	 those	
caused	by	venomous	animals	or	animals	that	attacks	crops,	poultry	
or	livestock,	by	increasing	species	abundance.


















specific	 outcomes	 related	 to	 benefits	 or	 harms/disadvantages)	
when	 the	 behaviour	 is	 performed.	 They	 are	 the	 antecedents	 of	
personal	 attitude	 (i.e.	 how	 favourable	 a	 person	 is	 in	 relation	 to	
the	behaviour).	Lastly,	attitude	 is	one	of	the	determinants	of	the	
intention	of	performing	a	given	behaviour	(i.e.	the	perceived	sub‐
jective	 probability	 of	 performing	 that	 behaviour).	 RAA	 assumes	
that,	 along	with	 attitude,	 subjective	 social	 norms	 and	 perceived	
behavioural	 control	determine	 the	 intention	of	performing	a	be‐




Located	 along	 the	 Brazilian	 coastline,	 the	 Atlantic	 forest	 was	 the	
first	region	to	be	populated	in	Brazil,	and	today	harbours	less	than	
16%	of	its	original	forest	cover,	the	largest	cities	in	the	country	and	
over	70%	of	 the	Brazilian	population	 (~125	million	people;	 Joly	et	
al.,	 2014;	 Ribeiro	 et	 al.,	 2009).	 Since	 the	 16th	 century,	 sequential	
cycles	 of	 economic	 exploitation	 occurred	 in	 the	 region,	 beginning	











With	 altitude	 ranging	 from	700	 to	 1,700	m	 and	 a	 humid	 sub‐











Today,	 the	 study	 region	 encompasses	 densely	 populated	




calyptus	 forestry.	 About	 80%	of	 the	 native	 forest	 and	 74%	of	




tial	 for	biodiversity	conservation,	as	 they	connect	 large	 tracks	
of	 Atlantic	 Forest	 in	 the	 Cantareira‐Mantiqueira	 complex.	
Additionally,	the	remaining	forest	fragments	are	crucial	for	the	
Cantareira	 reservoir	 system,	which	 supplies	water	 for	 the	 São	
Paulo	 Metropolitan	 Area.	 As	 such,	 a	 number	 of	 conservation	
projects,	including	environmental	education,	forest	restoration	








We	selected	13	 landscapes	of	3‐km	 radius	 (2,830	ha)	maximizing	
difference	 in	 native	 forest	 cover	 (10%–50%,	 Figure	 2b,c),	 to	 en‐
sure	variation	in	the	ecological	context,	but	controlling	for	factors	
associated	 with	 agricultural	 potential.	 Landscapes	 were	 then	 re‐
stricted	in	relation	to	altitude	(800–1,200	m),	soil	type	(either	ferric	


































may	be	 associated	with	 forest	 cover	 at	 smaller	 spatial	 scales	 than	
the	 frequency	of	 receiving	ecosystem	services	or	disservices.	The	











system	 services	 and	disservices	–	were	measured	 as	 frequencies.	
To	quantify	direct	contact	with	forests,	we	considered	the	number	


















water	 or	 air)	 and	 non‐use	 benefits	 (e.g.	 be	 pleased	 to	 know	 that	












of the forest in the property for the next five years’	(Data	S2).	The	ac‐











comes	 (e.g.	 taking	 care	 of	 the	 forest	 provides	 us	 with	 a	 better	
climate)	 and	 should	 be	 elicited	 from	 the	 population	 of	 interest	
to	 account	 for	 the	 actual	 local	 salient	 beliefs	 (Fishbein	&	Ajzen,	
2010),	which	we	did	during	a	pilot	study	 (Data	S2).	The	 index	of	
behavioural	 beliefs	 then	 included	17	 items	 associated	with	 ben‐
efits,	 and	 six	 items	 associated	with	harms/disadvantages	of	 per‐
forming	the	behaviour	of	interest.	Following	Pascual	et	al.	(2010),	
items	related	to	benefits	were	a	posteriori	divided	into	those	as‐















of	 adjectives	 (i.e.	 six	 items).	 Three	 adjectives	were	 related	 to	 an	
instrumental	aspect,	while	three	to	an	experiential	aspect,	of	the	
behaviour	‘taking	care	of	forest’.	For	each	of	these	six	items	(e.g.	
how	useless/useful	do	you	 think	 it	 is	 to	 take	care	of	 the	 forest),	
participants	responded	using	a	visual	bipolar	scale	with	seven	cat‐
egories	 (−3	 to	+3),	 and	we	 summed	up	 the	 values	 across	 the	 six	
items	(Data	S2).
To	measure	intention,	we	used	a	Likert	scale	composed	of	eight	








and	 schooling	 level	 (number	 of	 completed	 school	 years).	We	 also	
asked	them:	the	context	(rural,	urban	or	both)	(a)	where	the	current	
productive	activity	 is	conducted	 (e.g.	 in	 their	own	properties	or	 in	




Interviews	 were	 conducted	 by	 two	 researchers	 from	 March	 to	
August	2017.	Both	were	present	during	 the	 first	 30	 interviews	 to	
standardize	their	way	of	talking	and	acting.	At	the	interview	onset,	
a	folder	containing	the	project	idea	and	contact	information	was	de‐
livered	 to	 all	 interviewees,	 and	 informed	 consent	 to	participate	 in	
the	study	was	obtained	from	all	of	them.	The	protocol	was	approved	
by	 the	 Research	 Ethics	 Committee	 from	 the	 Brazilian	 National	




In	psychometrics,	 scale	 items	are	developed	 to	measure	 the	 same	
underlying	construct,	and	a	high	 inter‐item	correlation	 is	expected	
(Widhiarso	 &	 Ravand,	 2014).	We	 used	 three	 analyses	 to	 test	 the	








2.5.2 | Testing the conceptual model
To	 test	 the	 conceptual	 model	 (Figure	 1),	 we	 used	 Piecewise	
Structural	 Equation	Modeling	 (Piecewise‐SEM;	 Lefcheck,	 2016a)	
implemented	using	piecewiseSEM	package	in	R	(Lefcheck,	2016b).	
Compared	 to	 traditional	 SEM,	 Piecewise‐SEM	 requires	 smaller	
sample	 size,	 does	 not	 assume	 a	multinormal	 distribution	 and	 al‐
lows	 the	use	of	mixed‐effects	models	 (Lefcheck,	2016a;	Shipley,	
2013).








using	 an	 alternative	 to	 chi‐square	 test	 for	 goodness‐of‐fit,	 the	



























Number	 of	 visits	 to	 forest	 in	 the	 previous	 month	 averaged	
2.75,	with	42%	of	participants	having	visited	 forests	at	 least	once	
(Data	 S4).	 On	 average,	 participants	 received	 ecosystem	 services	
far	more	frequently	than	ecosystem	disservices	(Data	S4;	Figure	3).	
Participants	had,	on	average,	positive	beliefs,	attitude	and	intention	
of	 taking	 care	 of	 forests	within	 their	 properties	 (Data	 S4).	 Richer	
people,	and	those	with	more	years	of	school	education,	had	stron‐
ger	 intention	 of	 preserving	 forest,	while	 there	was	 no	 association	
of	intention	of	preserving	forests	with	sex,	age,	context	of	the	main	
activity	or	context	of	the	childhood	(Data	S4).





likely	 and	 essential,	 having	 the	 highest	 correlation	with	 attitude	
(from	0.35	to	0.66,	Figure	3a,b).	Among	belief	items	associated	with	
consumptive	uses,	water	was	the	most	important	(Figure	3a,b).	In	
contrast,	 belief	 items	 indicating	 harms/disadvantages	 resulting	






ing	 forest	 remnants	 (i.e.	 beliefs)	 was	 congruent	 with	 what	 they	




















and	 frequency	of	 receiving	ecosystem	services,	 (b)	 frequency	of	 re‐
ceiving	 ecosystem	 services	 and	 behavioural	 beliefs,	 (c)	 behavioural	






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































evance	of	 taking	 into	account	psychological	 attributes,	 linked	 to	
individual	 beliefs,	 attitudes	 and	 behaviour,	 as	 central	 aspects	 to	
conservation	in	tropical	regions	(Rueda	et	al.,	2019).	In	the	follow‐
ing	paragraphs,	we	first	discuss	which	background	factors	(contact	
with	 forests,	 and	 received	 ecosystem	 services	 and	 disservices)	






























services,	 unlike	 receiving	 ecosystem	 disservices,	 significantly	 (and	




than	 those	 associated	 with	 harms/disadvantages	 suffered	 from	
forests.	 Lastly,	most	 items	 related	 to	 positive	 beliefs	were	 ranked	
higher,	and	were	more	correlated	with	attitude	towards	preserving	
forest	remnants	than	those	related	to	negative	beliefs.
Although	 there	 is	 growing	 evidence	 that	 an	 ecological	 system	
can	be	simultaneously	perceived	as	advantageous	and	disadvanta‐




















Landowners	 believed	 that	 the	 outcomes	 of	 preserving	 forests	
related	 to	direct	non‐consumptive	uses	 (e.g.	enjoying	plants	and	
animals),	 indirect	 uses	 (e.g.	 air	 purification)	 as	 well	 as	 non‐use	
benefits	 (e.g.	 legacy	gratification)	were	more	 likely	and	essential	
than	outcomes	related	to	most	provisioning	services	 (e.g.	medic‐
inal	 plants	 or	 food	 from	 the	 forest).	Moreover,	 they	 considered	
having	 received	 these	 services	 more	 frequently	 than	 most	 pro‐
visioning	 services.	 This	 corroborates	 other	 studies,	 from	 varied	
tropical	areas	and	contexts,	showing	that	people	value	forests	for	
their	 non‐provisioning	 benefits	 (Dorresteijn	 et	 al.,	 2017;	 Torres,	
Morsello,	Parry,	&	Pardini,	2016).
Consumptive	 uses	 related	 to	 provisioning	 services,	 however,	














2007).	 This	 highlights	 how	 variable	 local	 demands	 for	 ecosystem	
services	can	be	across	the	tropics.
Among	disservices,	those	perceived	as	most	severe	were	related	
to	 the	 attacks	 from	 wildlife	 on	 crops	 and	 livestock,	 as	 observed	
elsewhere	(Dorresteijn	et	al.,	2017).	However,	even	those	were	per‐
ceived	as	relatively	unlikely	and	irrelevant,	and	happening	at	low	fre‐
quencies,	compared	 to	certain	ecosystem	services	 (e.g.	 feeling	 joy	
and	 peaceful	 by	 being	 in	 the	 forest	 or	 observing	 the	 forest).	 This	
is	 not	 surprising	 considering	 that	 native	 fauna	 is	 relatively	 impov‐

















in	 the	 study	 population	 corresponded	 to	 ecosystem	 services	 and	
disservices,	 and	 these	 beliefs	 influenced	 attitude	 and	 intention	 of	
preserving	 forests.	 Thus,	 ecosystem	 services	 and	 disservices	 can	
indeed	be	understood	as	experiences	of	forest,	affecting	how	peo‐
ple	value	forests	(Clayton	et	al.,	2017).	In	contrast,	we	assumed	that	




















4.2 | How does the ecological context influence 
different types of forest experiences and the 





forests.	 These	 effects,	 however,	 depended	 on	 the	 spatial	 scale	 at	
which	we	measured	forest	cover.	Hence,	similar	to	the	relevance	of	




At	 smaller	 scales,	 we	 observed	 a	 significant	 positive	 effect	 of	
the	 ecological	 context	 on	 direct	 contact	 with	 forest.	 Given	 that	
we	estimated	direct	contact	as	the	number	of	forest	visits,	it	is	not	
surprising	that	people	who	visit	 forests	more	frequently	are	those	
inhabiting	 houses	 immediately	 surrounded	 by	 a	 higher	 amount	 of	






ecosystem	 services	 depend	 on	 conserving	 forests	 in	 neighboring	
properties,	as	observed	elsewhere	(Dorresteijn	et	al.,	2017),	indicat‐
ing	 the	 relevance	of	coordinated	conservation	efforts	among	 indi‐
viduals	(Zhang,	Ricketts,	Kremen,	Carney	&	Swinton,	2007).
Several	 studies	 discuss	 the	 importance	 of	 social,	 political	 and	
economic	 contexts	 to	 human	 ecosystems	 valuation	 processes	
(Shackleton	et	al.,	2016;	Vaz	et	al.,	2017).	Fewer	studies	consider	
the	 role	 of	 the	 environmental–ecological	 context	 (e.g.	 altitude,	






al.,	 2015;	 Zhang	 et	 al.,	 2014)	 or	 the	 amount	 of	 tree	 cover	 in	 cit‐
ies	(Shanahan	et	al.,	2017)	–	influence	the	willingness	to	conserve,	
pro‐environmental	behaviours	and/or	human–nature	connections.	
Therefore,	as	urbanization,	deforestation	 in	 rural	areas	 in	 tropical	
regions	may	 reduce	 forest	 experiences,	 ultimately	 impairing	 con‐
servation	behaviours.
Our	results	suggest	the	possibility	of	a	dangerous	positive	feed‐
back	 loop	 between	 deforestation	 and	 the	 extinction	 of	 human–






















other	 social	 or	 economic	 background	 factors,	 however,	 probably	
affect	the	intention	of	preserving	forests	via	alternative	pathways	
associated	with	the	two	psychological	constructs	(beyond	attitude)	
expected	 to	 affect	 intention	 in	 the	 Reasoned	 Action	 Approach	
(Fishbein	 &	 Ajzen,	 2010).	 These	 are	 the	 subjective	 social	 norms	
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Finally,	 the	 observed	 effects	 of	 the	 ecological	 context	 on	 the	
intention	of	preserving	forests	open	new	intriguing	research	ques‐
tions.	For	instance,	whether	there	are	thresholds	in	beliefs,	attitude	
and	 intention	 towards	 nature	 conservation	 as	 the	 loss	 of	 native	
vegetation	 progresses,	 alike	 those	 found	 for	 ecological	 communi‐




alternative	stable	states	and	critical	 transitions	 in	 rural	 landscapes	













&	 Brown,	 2015).	 Particularly	 in	 private	 lands,	 a	 positive	 intention	
towards	 nature	 is	 the	 key	 to	 the	 success	 of	 the	 variety	 of	 nature	
conservation	 policy	 options,	 from	 involuntary	 (e.g.	 compliance	 to	







tions	 of	 local	 people	 regarding	 both	 ecosystem	 services	 and	 dis‐







Hence,	beyond	mapping	service	provision	at	 large	scales,	 local	 ini‐









Thus,	 to	 be	 comprehensive,	 conservation	 initiatives	 should	 incor‐
porate	 less	 tangible	benefits	 (Daniel	et	al.,	2012).	Often,	 the	most	
valued	ecosystem	services	lack	market	values,	as	occurs	with	non‐
consumptive	uses	(also	known	as	cultural	services),	indirect	services	
and	 to	 non‐use	 benefits,	making	 them	more	 difficult	 to	monetize	
(Pascual	 et	 al.,	 2010;	 Small	 et	 al.,	 2017).	 Hence,	 developing	 tech‐




planning	environmental	policies	and	management	 in	 rural	 areas	of	










egies	 should	 first	 focus	on	 initiatives	 to	 counteract	 the	extinction	
of	 forest	experiences	and	 increase	 the	perceived	value	of	 forests.	
Although	 many	 such	 strategies	 exist,	 such	 as	 outdoor	 education	
programmes	 (Braun	 &	Dierkes,	 2017)	 and	 nature	 camps	 (Collado,	
Staats,	&	Corraliza,	2013),	they	were	developed	mostly	for	children	
or	 youth	 in	 urban	 contexts.	Developing	 similar	 strategies	 adapted	
to	the	context	of	rural	landowners	in	the	tropics	is	thus	of	foremost	
importance.
Lastly,	 although	 economic	 and	 sociodemographic	 factors	 are	
certainly	relevant,	our	findings	show	that	at	least	in	consolidated	
rural	 areas	 of	 the	 tropics,	 individual	 intention	 of	 landowners	 to	
preserve	 their	 forest	 is	 also	 shaped	 by	 the	 ecosystem	 services	
they	receive,	which	in	turn	depend	on	the	ecological	context	be‐
yond	their	property	limits.	Thus,	coordinated	conservation	efforts	
are	 required	 and	 these	 depend	 on	 cross‐boundary	 cooperation	
(Rickenbach,	 Schulte,	 Kittredge,	 Labich,	 &	 Shinneman,	 2011),	
which	 may	 be	 particularly	 difficult	 to	 implement	 in	 rural	 areas	
characterized	by	land	and	resources	managed	in	de	facto	private	
regimes.	Considering	diverse	forest	conservation	strategies	(listed	
in	 Kamal	 et	 al.,	 2015)	 and	 hybrid	 environmental	 governance	 ar‐
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